SOCS3 and STAT3, major controllers of the outcome of infection with Mycobacterium tuberculosis.
In our review, we address the role of signal transducer and activator of transcription-3 (STAT3) and suppressor of cytokine signaling-3 (SOCS3) in the outcome of Mycobacterium tuberculosis infection, focusing on functions of these molecules in regulating the biology of myeloid and lymphoid cells. The STAT3 transcription factor has paradoxical roles: mainly activating an anti-inflammatory program in myeloid cells while promoting the differentiation and activation of inflammatory T cells. STAT3 is a major player in all phases of T cell responses, including T cell subset differentiation, T cell activation, and generation of memory. We review the roles of cytokines that activate, or are activated by, STAT3 during the infection with M. tuberculosis. SOCS3 inhibits STAT3 activation, by some but not all STAT3-activating cytokine receptors. Infection with M. tuberculosis also stimulates SOCS3 expression in phagocytes. Studies in different mouse models have proven the critical importance of SOCS3 in restraining inflammation and allowing optimal levels of protective immune responses against the infection. The accumulated data presented here suggest a relevant program coordinated by SOCS3 in different cell populations, which results in improved control of infection with M. tuberculosis. STAT3 and SOCS3 may thus be targeted to improve the control of infection with M. tuberculosis or the efficiency of vaccination.